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PREFACE 


This Design Package is submitted in accordance with 
Item 7 of the Data Requirement list of JSC contract 
NAS 9-14266 by the RCA Astro-Electronics Division 
(AED) . The material contains documentation for the 
breadboard equipment both as configured for the 
simulation testing and for the delivered complement. 
The block diagrams and specification of the recom- 
mended system are also provided. 
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I, INTHODUCTION AND SUMMARY 

The detailed description of the effort performed under 
contract NAS 9-14266 is contained in two technical reports 
delivered at the Preliminary Design Review (PDR) and Critical 
Design Review (CDR) , First and Second Engineering Design 
Reports respectively, and in the Final Report submitted jointly 
with this design package# 

The material contained in the four subsequent sections of this 
package contains system descriptions, design data, and speci- 
fications for the recommended 2-view system# Section II 
contains diagrams relating to the simulation test configuration 
of the 2-view system. System III contains descriptions and drawings 
of the deliverable breadboard equipment. A description of the 
recommended system is contained in Section IV with equipment 
specifications in Section V. 
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II. 


SIMULATION TEST SET-UP 


The simulation test arrangement is shown in Figure II-l. 
The operator test set-up, located to the right of the curtain 
partition, is shown in Figure II- 2, where the two 17 inch 
monitors are used for viewing. (The deliverable equipment 
will consist of two 9 inch monitors, rack mounted.) 

The camera, simulation apparatus, and control rack is located 
on the opposite side of the partition. Photographs of the 
simulator apparatus are shown in Figure II-3. Figure II-4 
contains photographs of the control rack and TV cameras used 
to provide the two views of the scene. For convenience in 
test sequencing the color camera (with chrominence off) was 
used to provide the second view. The interconnection arrange- 
ment for the 2- view system is contained in the block diagram 
of Figure II- 5. Note that a second control panel is included 
to permit repositioning of the test piece during testing. This 
panel is visible below the frame in the upper photograph of 
Figure I I- 3. 
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III. DELIVERABLE EQUIPMENT 

The deliverable 2-view breadboard system is shown in 
functional form in B'igure III-l. The major elements consist 
of the simulation apparatus, the TV cameras, and the control 
rack. 

The simulator apparatus, designed and constructed by AED, is 
documented mechanically by the engineering sketches listed 
in Table III-l, Copies of all mechanical sketches are contained 
in Appendix A. The equipment is self-contained with the 
exception of six power supplies required to operate the control 
electronics and motors. These supplies are not included in 
the list of deliverable items (see Table III- 2 for character- 
istics) . 

Electrical documentation for the simulator apparatus is listed 
in Table III-3. Engineering sketches generated by AED are 
contained in Appendix B; instruction sheets as available will 
be delivered separately. 

Documentation for the deliverable control rack and camera 
equipments are listed in Table III-4. Engineering sketches 
listed in the table are contained in Appendix C. Vendor supplied 
items are described in instruction sheets or operations manuals 
and will be supplied in a separate package. 

Camera and lens instruction manuals are vendor supplied items 
and will be supplied separately. Interconnection wiring for 
these items are contained in the rack interconnection diagram. 
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TABLE III-l. SIMULATOR APPARATUS SKETCHES - 

MECHANICAL 


X'-Y Drive, Simulation Test Mechanism 

SK 2284406 

Frame [2 Sheets] 

2284378 

Tie Member 

2273452 

Bearing Housing Details [2 Sheets] 

2288013 

Angle Strut 

2273451 

Spacers 

2273442 

Idler Shaft 

2273456 

Idler Wheel 

2273455 

Drive Shaft 

2273450 

Drive Wheel 

2273446 

Drive Wheel, Free End 

2273447 

Y-Axis Drive 

2288010 

Spacer 

2273454 

Coupling 

2273453 

Rotation Drive & PL [3 Sheets) 

2282449 

Y-Axis Idler 

2273443 

Y-Axis Carriage 

2282467 

POT Mounting Details 

2273458 

Spring Compression, Z-Axis Shaft Stabilizer 

2273457 

Z-Axis Shaft 

2273449 

Z-Axis (Detail Parts) [2 Sheets] 

2273448 

Ball Nut Adaptor 

2273445 

Jam Nut 

2273444 

Z-Axis Drive Housing 

2282468 

Z-Axis Drive, and PL [3 Sheets] 

2282450 

Rotation Drive Details 

2288000 

Drive Wheel, Y-Axis 

2273471 

Gear, Modified 

2273472 

Y-Axis Supports 

2282707 
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TABLE III- 2 


SIMULATOR APPARATUS POWER SUPPLY 
REQUIREMENTS 


USE 

X-Axis Motor Travel 
Y-Axis Motor Travel 
Z-Axis Motor Travel 
Logic Circuits 
Logic and Lamp Power 
Rotation Motor Power 


CHARACTERISTICS 

25 Volts, 10 Amperes 

25 Volts, 10 Amperes 

25 Volts, 10 Amperes 

12 Volts, 1 Ampere 

5 Volts, 3 Ampere 

24 Volts, 1 Ampere, 
Programable 


Remote 
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TABLE III-3. SIMULATOR APPARATUS DOCUMENTATION - 

ELECTRICAL 


ITEM 

DaCUMEN.TATI.ON/VENDOR PART 

— - 1 

Interconnection Diagram - 

SK 2288237 

Simulator 


Simulator Remote Control Box 

2282794 

Stepper Motor Remote Control 

2288238 

Logic 


Stepper Motor Control Logic ^ 

2273622 

Board Layout Al 


Translator Modules (3) 

STM 1800CV 

Slo-Syn 


Fore/Aft Motor Slo-Syn 

MC061-FC08 

Up/Down Motor Slo^Syn 

MC061-FC08 

Left/Right Motor Slo*-Syn 

M062-FC09 

Rotation Motor, Clifton 
Precision 

7805-AA 

Switches [Speed Controls] 

SK 2288237 
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TABLE III-4, 


CONTROL RACK DOCUMENTATION 


ITEM 

DOCUMENTATION/VENDOR PART 

. .. - ^ 

Video System Rack Layout 

SK 2282789 

Video System Interconnection 

SK 2288234 

Diagram 


Interconnection Diagram “ 

SK 2282790 

Video Processor 


Master Gain Module - 

SK 2288235 

Schematic & Assy 


Gamma Select - Assy 

SK 2282791 

Gamma Select - Schematic 

SK 2288236 

Simulator Control 

SK 2286792 

AC Control Panel - Schematic 

SK 2273623 

Jack Panel Assy 

SK 2282793 

RCA Processor Module [Modified] 

RCA MI-557789 

Gamma Amplif & Clamp 


Monitors/ CONRAC 

SNA9/2R 

Special Effects Generator/ 

WJ-5000P 

Panasonic 


Pulse DA/Dynair (2) 

PD 2 41/ A 

Camera s/MTI ( 2 ) 

MTI-55 

Zoom Lenses/Cannon (2) 

V10K15R 

Zoom Lens Control Boxes (2) 

6-20161-N2 
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IV. RECOMIffiNDED EQUIPMENT 

The recommended equipment complement/ termed a 2-view 
system/ is shown in block form in Figure IV- 1. The system is 
configured assuming a single operations location, and may be 
expanded to include several locations. For additional locations, 
one or more additional cameras allowing direct line of sight 
by 2 cameras offset, in general, by 75 to 90 degrees is assumed. 

The cameras will be equipped with zoom lenses with sufficient 
range to provide an overall perspective of the work area at the 
short focal length extreme and adequate detail at the long focal 
length extreme. Detail will generally be adequate when the 
smallest element of interest is represented by about 3-to-5 
picture elements . Travel time between the two extremes should 
be short so that perspective information is retained by the 
operator after the close-up view is available. 

Iris and . focus lens controls are available and, as for the zoom, will 
be adjustable from the operator control station. Generally, 
scene illumination should be such that the iris is several f- 
stops down from maximum to provide good depth of field. Focus 
adjustment will not be critical, then, and repeated tweaking will 
not be required. 

Changes in light level will be accommodated by the camera with 
automatic adjustment of the ALC function. Depending on the scene, 
this function may be operated in the peak mode, to prevent 
highlight overload, or in the average mode, to permit better 
visibility of the darker portions of the scene. 

Gamma correction is also incorporated in the video channel 
to improve visibility of darker areas of the scene. This type 
of circuitry "stretches" blacks and emphasizes noise so that 
high quality pre-amplifiers are required. 
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The cameras are mounted on pan/tilt units to permit pointing 
at the work volume and framing of the area(s) of interest on 
close*-ups. Rates of motion are variable to permit rapid ad- 
justment and accurate settings where alignment aids are used. 

All remote adjustments are made by the operator at a control 
panel. Control signals issued by the operator are encoded 
and multiplexed with master sync signals in the controller 
electronics. These are fed to the cameras via a video coax 
line (one line per camera) where they are separated and decoded 
for implementation of the control information. 

The video signal from the camera is fed via coax line to the 
processor unit. The processor incorporates the funcions of 
line equalisation, video switching and routing, and distribution 
amplification. In general, a multiplicity of cameras will be 
used 2 at a time with the appropriate video selected and routed 
to either of the two monitors. 

The monitors are mounted in front of the operator at a distance 
permitting visual observation with no less than 2 minutes of 
arc per picture element. At a viewing distance of 20 inches, 
a 9- inch monitor is employed. Adjustable brightness to at 
least 100 foot-lamberts is provided, with spot si^e no larger 
than 0.7 of the scan line pitch to provide essentially full 
reproduction of the video signal. 

The following section contains the specifications for equipment 
providing the required characteristics. 
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Figure IV- 1. 


Two-View System Functional Block Diagram 
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V. EQUIPMENT SPECIFICATION 

1. SCOPE 

This Specif icatiori is intended to define the characteristics 
of the TV system recommended for spacecraft use to control pay loads 
and experiments t The specified two*-view monochrome system was 
selected as a result of analyses, tests, and trade-toff studies* 

The specification deals with the major elements of the equipment, 
including physical characteristics and major electrical interface 
requirements . 

2 . GENERM, REQUIREMENTS 

The two-view system is intended to provide television coverage 
of r^ote operations. Therefore, the equipment shown in block 
form in Figure IV- 1 is divided into local and remote segments 
The cameras and pan/ tilt units are remote from the operator 
controlling the operation, while the monitors, control unit and 
processor are located in the immediate vicinity of the operator. 
While the general installation may consist of two or more 
two-view camera set-ups, it is assumed that only the control 
unit and processing complexity would be affected, and the 
specified characteristics of this document would be largely un- 
affected, 

3 . TV CMIERA 

3.1 General , The ‘camera consists of a sensor assembly and a 
zoom lens, attachable without disassembly of the sensor assembly, 
The lens -contains motors and drive provisions to permit adjust- 
ment of fpcal length (zoom), iris, and focus. The sensor assembly 
consists of the light sensitive device together with scanning, 
signal amplifying and processing circuitry; synchronizing, timing, 
and decoding circuitry; and power supply and conditioning ci3;cuits. 
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3 . 2 Physical Requirements 


3.2.1 Mechanical * The camera, excluding lens, shall occupy a 
volume no larger than 5 x 7 x 13 inches and shall weigh a maximum 
of 11 pounds. The lens shall he attachable via a standard "C” 
mount arrangement; a single electrical connector shall be employed 
for lens adjust motor drives. The nominal zoom lens is estimated 
to add no more than 3 pounds and 5 inches to the 13^ inch long 
sensor assembly. 

3.2.2 Optical . The zoom lens shall have a focal length range 
of from 15“to^l50 millimeters corresponding to an angular width- 
of-view of 46-to“4.8 degrees- The open iris lens relative 
aperture shall be f/2,5 or smaller. A minimum aperture range of 
30^to*-l shall be obtainable via the iris adjustment. 

3.2.3 Modularity . The camera shall be designed with a high 
degree of modularity to permit replacement of elements with a 
minimum of set^-up and adjustment. The lens assembly in particular 
shall be replaceable from the exterior of the camera case and 
will require no adjustjuent, other than focus, to achieve normal 
operation. 

3 . 3 Functional R equirements 

3.3,1 Scan 


3. 3. 1.1 Directi on. The camera scan will be dn a direction 
such that the sc-i^e will be readout top- to- bottom and left-to- 
right as the seen 5 is viewed* 

3. 3. 1.2 Scan Line Rate . The scan rate (horizontal rate) will 
be nominally 15,734 scan lines per second. Phase and frequency 
lock to the externally provided sync signal will be maintained- 
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3. 3*1. 3 Field Scan Rate . The field scan rate {vertical rate) 
will be 1/262.5 of the horizontal rate or about 59-94 fields 
per second. Phase and frequency lock to the externally pro- 
vided sync signal will be maintained, 

3. 3.1. 4 Scan Lines . There will be 262.5 scan lines per field 
resulting in 525 interlaced scan lines per frame, with a frame 
defined as two successive fields, 

3. 3. 1.5 Aspect Ratio . The total area occupied by the picture 
will consist of four units of horizontal dimension and three 
units of vertical dimension, an aspect ratio of 4:3. 

3. 3.1. 6 Scan Rate Tolerance . Refer to Federal Communications 
Commission standards for synchronization, 

3- 3. 1.7 Blanking Intervals . Refer to waveforms in reference 
3 • 3.1.6. 


3,3.2 Camera Video Output 


3. 3. 2.1 Polarity . The video polarity, defined as the potential 
of a black area of a scene relative to a white area, shall be 
black negative. 

3. 3.2. 2 Impedance . The standard load impedance on the single- 
ended video line shall be a nominal 75 ohms. The output impedance 
of the video line shall be constant to within +5 percent over 

the useful video band. 

3. 3. 2. 3 Composite Signal . The composite video is the signal 
resulting from the combination of video and synchronizing (sync) 
signals, (The location of the combining of the sync to the video 
signal, internal to the camera or in the processing equipment, 
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is not constrained by the camera operation. The description of 
the video level is given with the presumption that the signal 
is composite at the camera output, ) 

3. 3. 2. 4 Levels . The blanked picture signal with setup, as 

measured from blanking^to'-peak- white across the standard load 
impedance, shall be 0.714 +0,1 volt {100 IRE units). The sync 
signal shall be 0.286 +0.05 volt (40 IRE units). The standard 
setup is 7.5 +5 IRE units. The composite signal, then, is nominally 
140 IRE units from sync-tip to peak-white, (See document 58 IRE 
23.51 for method of measurement,) 

3.3,3 Controls 


3. 3.3.1 Camera Identification . The camera identification 
and control information will be fed to all cameras on the sync 
line. The camera controls will operate only when the particular 
camera is addressed. The particular camera code number will be 
established prior to installation, and after removal may be 
changed by simple adjustment such as via plug-in board replace- 
ment or switch setting. 

3. 3. 3. 2 Power . The camera power control ON signal will result 
in the application of power to the camera (tentatively established 
as +24 to +33 volts dc) . The power OFF signal will result in 

the removal of dc power and turn the camera off. 

3. 3. 3. 3 Automatic Light Control . Three-position control is 
required. The camera modes resulting from the three-position 
signal are MiG peak-Hode, ALG Average-Mode, and ALC Disable. 

The third control signal shall result in disabling the ALC 
feedback loop and allowing the sensor to operate with maximum 
sensitivity for any input light level. 


V-4 



3.3.344 FOCUS . Lens focus will be accomplished via this 
control. The control information will result in the lens 
focus motor rotating to accomplish a closer or farther focus 
position of the lens. The rate of focus adjustment will permit 
complete travel in 20 seconds. 

3. 3. 3. 5 Iris . Lens iris adjustment will be accomplished 
via this control. The control information will result in the 
lens iris motor rotating to open or clsoe the iris in response 
to the control information. The rate of iris adjustment will 
permit complete travel in 10 seconds, 

3. 3. 3.6 Zoom . Lens f ield-of-view adjustment will be accom- 
plished via this variable rate control. The control information 
will result in the zoom motor rotating to shorten or lengthen 
the lens focal length, at rates sufficient to encompass the 
complete zoom range in from 3 “to- 15 seconds. 

3. 3. 3. 7 Azimuth . This control information will be decoded 

by the particular camera being addressed and fed to the corres- 
ponding azimuth/elevation drive mechanism. The decoded in- 
formation will contain direction (left or right) and rate in- 
formation. Power for the azimuth drive circuitry (external to 
the camera) will be derived from, or controlled by, the camera 
circuitry and applied in response to the camera ON/OFF control 
signal. 


3. 3.3.8 Elevation . This control information will be decoded 
by the particular camera being addressed and fed to the corres- 
ponding azimuth/elevation drive mechanism. The decoded infor- 
mation will contain direction (up or down) and rate information. 
Power for the elevation drive circuitry, which is external to 
the camera, will be derived from, or controlled by, the camera 
circuitry and applied in response to the camera ON/OPP control 
signal. 



3.3.3. 9 Spares . Three additional control functions are assumed 
but not yet defined. These may include, for example, test signal 
ON/OFF or heater power ON/OFF, It is assumed that these signals 
are bi- level in nature. 

3.4 Performance 


3.4.1 Sensitivity . The camera shall be capable of providing 
an output video signal-to-noise ratio (snr) of 35 dB when the 
camera is viewing a scene containing a highlight of 1,0 foot- 
lamberts. The snr is defined as the ratio of peak*-to-peak 
signal to rms noise within a 2 MHz bandwidth. For purposes of 
this measurement, the ms noise may be considered as 1/6 of the 
peak^to^peak noise. The observation/measurement of noise may 
exclude any coherent noise in the signal. Aperture compensation 
required to meet any of the following performance specifications 
shall be operative for confirming measurements of this and the 
following performance elements. 

3.4.2 Operating Light Range . The camera must be capable of 
operating over a total scene highlight brightness range of 1.0 to 
10,000 foot'-lamberts- The snr shall be at least 35 dB over this 
range . 

3.4.3 Automatic Light Control (ALC) . ALC circuitry shall be 
incorporated to permit operation over a 1000 si range of scene 
illumination. When operative, the circuitry will function on 
average scene brightness or in a peak mode (5 percent, or more, 
field-of-view for peak scene brightness) . 

3.4.4 Iris Range . The operating range of the iris shall 
provide a light range of 900:1. A range of f/2.2 to f/66 may 
be considered typical. 
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3.4.5 Dynamic Range . With the ALC in peak mode and the camera 
viewing a static scene, the camera shall be capable of providing 
an output signal, black-to^V7hite , which encompasses a 32-to-l 
range of scene brightness (11 EIA logarithmic shades of gray) . 

3.4.6 Signal"to~Woise Ratio (SNR) 


3. 4. 6.1 Non-Coherent Noise , The output snr shall be at least 
35 dB for a 2 MHz bandwidth over the operating light range, 
exclusive of any coherent noise components in the signal. 

3.4.6. 2 Coherent Noise . The ratio of peak“to“peak output signal 
to peak“tO“peak coherent noise in a 2 MHz bandwidth shall be at 
least 1000. (Compliance may be considered adequate if the 
noise is not perceptible in a normally adjusted monitor picture.) 

3.4.7 Resolution 


3.4. 7.1 Center Resolution . The horizontal resolution shall be 
at least 80 percent at 200 TV lines, (The central vertical 
stripes on a RETMA chart may be used for the measurement, ) 
Limiting resolution as viewed on a monitor display of a RETMA 
chart shall be 350 TV lines per picture height for the center 
horizontal and vertical wedges. 

3. 4. 7. 2 Edge Resolution , ^lumerical values shall be 80 percent 
of the requirements for center resolution. Response at 200 TV 
lines on the corner wedges shall be 65% and limiting resolution 
shall be 280 lines per picture height. 

3.4.8 Geometric Distortion . The displacement of any element 
in a center, 80% ellipse, shall be no more than 3% of picture 
height, and no more than 5% for the remaining area. (A design 
objective shall be less than 2% distortion for the entire 
raster) . 
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3.4.9 Shading . Black or white shading shall not exceed 10% 
within the 80% ellipse and shall not exceed 20% for the re- 
mainder of the raster. Shading is defined as a percentage of 

the video signal in the center of the picture for a 300 nanoampere 
output excursion. The measurement may be made neglecting/ or 
subtracting, the effects of lens produced shading components. 

3.4.10 Power Consumption . The TV camera shall require no 
more than 15 watts for operation at +28 volts. 

3.5 Environmental 


3.5.1 Temperature . Environmental temperature conditions are 
not specified. It is assumed, however, that an extreme tem- 
perature range may be encountered and that heaters and/or coolers 
may be required to maintain a safe operating temperature range. 

3.5.2 Operating Pressure . It must be assumed, for camera design 
and modularization, that for some remote operations, critical 
pressure will be experienced. Potting materials and inter- 
connection should be designed for operation in any environmental 
pressure. Approximately normal atmospheric gas content should 

be assumed, 

3.5.3 Vibration, Shock and Acceleration . Vibration, shock, 
and acceleration should tentatively be based on worst case 
Apollo-camera test values, se& RCA Dwg. No. PS-2260580. 

3.5.4 Sun Exposure . Inadvertent imaging of the sun may occur. 
The camera performance should recover within one minute following 
a maximum 30 seconds exposure to the sun, and undegraded 

perf ormanc . should then be available. 
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4. 


PAJSf/TILT UNIT 


4.1 General > The pan/tilt unit is a remotely controlled 
azimuth/elevation mount for the TV camera that permits control 
of camera pointing angle from a remote location. The pan/tilt 
unit electronics will receive power via the command decode 
circuitry in the TV camera* The camera will also provide 
decoded azimuth and elevation signals to the pan/tilt unit. 

4*2 Physical Requirements 

4.2.1 Mechanical . The form factor of the pan/tilt unit may 
depend on the available spacecraft volume. A realistic maximiam 
volume of 960 cubic inches is specified as being representative 
of a typical installation for a form factor of 12-by-10‘-by“8 
inches. The unit weight shall not exceed 10 pounds. 

While in orbit maintenance or replacement of a TV camera is not 
a planned operation, the camera- to^pan/tilt unit interface shall 
be of simplified design to permit emergency replacement. The 
camera attachment mechanism shall permit replacement with no more 
than a single special purpose tool. 

4 . 3 Functional Requirements 

4.3.1 Coverage . The pan/tilt unit will be capable of travel 
adequate to permit camera pointing which will encompass the 
complete volume for the planned operation or experiment. 

Limit switches will be employed to restrict the travel to the 
desired range of elevation and azimuth. 

4.3.2 Rates . The typical remote operation will require variable 
rate operation of the pan/tilt unit. This function may be met 
with a continuously variable or a series of discrete step rate 
increments. A range of 5-to-l in rates is required. 



4.3.3 Interference . The pan/tilt unit shall generate no 
radiated or conducted interference that will be visible in the 
TV picture. 

4.3.4 Drive Quality . Motion shall be smooth and free from 
apparent jerkiness as judged by viewing a TV monitor during 
system test. 

4 . 4 Perf o 2 nriance 


4.4.1 Agimuth Range . In response to pan signals with the 
limit switches adjusted for maximum range, the azimuth angle 
will be adjustable to +170® from the nominal center (zero) 
position. 

4.4.2 Elevation Range . In response to tilt signals with the 
limit switches adjusted for maximum range, the elevation angle 
will be adjustable from 60 degrees below-^to-90 degrees above 
the horizontal (zero) position. 

I^ates . Rates of motion for both pan and tilt shall 
encompass a range of from 2^to-10 degrees per second. If 
discrete increments are employed to obtain this range, nominal 
rates shall be 2, 3, 4.5, 6-7, and 10 degrees per second. 

Power . The pan/tilt unit shall consume no more than 
10 watts when the motors are stationary. An additional 5 watts, 
maximum, may be consumed for a motor drive when a pointing 
adjustment is being made. 

4.5 Environmental . The conditions specified in Paragraph 

3.5 are applicable to the pan/tilt unit- 
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5. 


TV MONITOR 


5.1 General . The TV monitor is the functional unit providing 
the visual display of the remote operation to the monitor. 

As such it provides the visual interface between the operator 
and the scene. Therefore/ primary emphasis must be given to 
observer field-of-view, ' brightness and contrast range. It is 
assumed for the following paragraphs that the observer viewing 
distance is in the range of 15“tO“30 inches/ with a 20 inch 
nominal distance, and that surround illxmination is low, or 
controllable to a maximum of 25 percent of monitor brightness. 

5.2 Physical Requirements 

5.2.1 Mechanical . The weight of the TV monitor shall not 
exceed 15 poiinds. The form factor of the monitor will be 
approximately rectangular in the horizontal and vertical planes 
and will be contained within a volume of 8 -by- 8 -by*- 13 inches 
(width-by-height-by^depth) . 

5.2.2 Electrical . The monitor will employ an eight inch 
diagonal, rectangular kinescope with P4, phosphor. The nominal 
picture format will be 4.8-by“6.4 inches. Noirmal operation of 
the monitor will be obtained with a power source of 28 volts, 
+10 percent. 

5-3 Functional Requirements 


5-3.1 Synchronization . The monitor must be capable of precise 
lock to the synchronization signal. Two switchable operational 
modes are required. The primary mode will employ a separate 
75 ohm coax feed line carrying a composite sync signal to 
permit monitor phase and frequency lock to the TV signal. The 
alternate mode requires stripping of the sync signal from the 
composite video line to effect the same result. 
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5.3.2 Controls . In addition to the sync mode selector de- 
scribed above, operator accessible controls will include 
brightness, contrast, and power, 

5.3.3 Video . The monitor will be designed to receive the 
video signal from a 75 ohm coaxial line. The monitor shall 
provide a 75 ohm termination to the video line. Noinnal video 
level on the teminated line is 140 units of composite signal, 

5.4 Performance 


5.4.1 Brightness . The monitor with implosion shield and any 
external front surface filter shall provide a highlight brightness 
of no less than 100 foot-lamberts, termed reference brightness. 

The brightness level control shall provide an adjustment range 

of no less than 20-to-l. 

5.4.2 Contrast Ratio . The monitor shall provide a contrast 
ratio of 10-to-l, minimum, at reference highlight brightness 
with an incident surround light level of 25 foot-candles. The 
contrast control shall have a minimum range of 20-to— 1, At 
reference highlight, with low surround lighting, the monitor 
shall be capable of displaying a contrast ratio of 50-to-l 
minimum. 

5.4.3 Resolution . The horizontal MTF, without aperture com- 
pensation, shall be a minimum of 0.8 at a packing density of 
75 TV lines per inch. Vertical resolution shall be the same 
as horizontal (circular spot cross section) except as modified 
by the scan line process. 

5.4.4 Picture Quality . No low frequency streaking shall be 
observable for a 100 percent video step- Ringing, undershoot or 
overshoot, shall not be discernible at transitions equivalent 

to full amplitude at the system resolution of 360 TV lines 
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per picture height. With a blank raster spurious background 
patterns shall be less than 0,05 of reference brightness. 


5.4.5 Geometry, Non-linearities in hori25ontal or vertical 
directions shall be less than 2 percent of the format. 

5.4.6 Video Channel . In addition to the requirements 
imposed by the previous performance paragraphs, the video 
channel shall be flat to within 1 dB up to 5 megahertz at any 
control setting and shall be capable of full kinescope drive 
at 30 percent video level. 

5 • 5 Environmental 


5.5.1 Temperature . The monitor shall operate within speci- 
fication for an ambient of from O-to-50 degrees Centigrade. 

5.5.2 Operating Pressures . The monitor is intended for operation 
in a nominal pressure environment. However, exposure to vacuum 
for extended periods shall not result in degradation. Compliance 
may be demonstrated by 12 hours exposure at vacuum/ temperature 
extremes of -10 and +60 degrees Centigrade, 

5.5.3 Vibration, Shock, and Acceleration . Paragraph 3.5.3 
shall apply. 
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6 


CONTROL UNIT 


6.1 General . The control unit is the functional segment of 
the TV system that enables operator control of the TV cameras, 
generates signals for routing of video information, and 
master synchronization of the system. Together with a companion 
processing unit, which it is assumed will share a mounting 
location, it provides all of the remaining electrical functions 
not contained in the cameras and monitors. 

6.2 Physical Requirements 

6.2.1 Mechanical . The control unit will consist of two parts, 
a control panel and control electronics which may be physically 
separated. The control panel will contain the switches and 
potentiometers necessary to provide control information while 
the control electronics will interpret, format, and encode 

the information. 

The control panel will be contained in a volume of 300 cubic 
inches or less, consisting of a depth of no more than 2,5 inches 
and panel dimensions of approximately lO-by-12 inches. Weight 
shall not exceed 2 pounds. 

The control electronics will be contained in a package weighing 
no more than 6 pounds. The volume of the package will occupy 
a maximum of 300 cubic inches in a form factor such as 
6-by“8“by-6 inches. 

6.2.2 Electrical . Normal operation of the control unit will 
be obtained with a 28 volt, +^0 percent, power source- Power 
consumption will not exceed 8 watts. 
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6.3 


Functional Requirements 


6.3.1 Controls and Commands . Signals generated by activation of 

controls shall be divided into classes: (1) those signals causing 

an electronic switch to be activated and thereby affect a video 
routing or processing change in the processor unit^ and (2) those 
signals which control or activate the TV cameras and their 
associated pan/ tilt units. In the second category/ with the 
exception of the camera power (ON/OPF ) , all signals will be 
multiplexed in a format suitable for transmission over a 

single 75 ohm video line and for efficient decoding at the 
TV camera locations. 

6. 3. 1.1 Power . An individual toggle switch will be employed 
for each camera to apply or remove power. Power application 
will be effected by activating a latching relay to complete 
the powe.r feed circuit to a particular camera, 

6» 3.1,2 Video Select . A separate video select pushbutton or 
switch closure, shall foe provided to enable selection and 
routing of each video signal for feed to either monitor, to a 
particular transmitter for earth or other satellite feed, to 
a particular on-board video tape recorder, or any other as 
yet undefined equipment segment requiring video information. 

All video switching shall be accomplished during the vertical 
blanking interval. 

6. 3.1.3 Gamma Correction . The gamma correction control shall 
modify the transfer characteristic of the video amplifier (s) 
in the Processor. The range shall extend from a minimum of 
at least 0.5 to unity (no correction), and is either continuously 
variable or will have a minimum of three positions; 0.5, 0,7 
and 1-0. 
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6. 3. 1.4 Camera Identif ication > A camera identification^ 
assigned to each camera, x^ill be selected via a control panel 
switch. The camera identification number will serve to activate 
a particular camera decode system to enable processing of 
commands addressed to that camera. 

6.3.1. 5 Automatic Light Control (ALC). . A three position switch 

is required to generate the multiplexed command. The command 
will be issued at least twice and then be inoperative until a 
change is initiated. After decoding, a latching relay arrange- 
ment will establish the appropriate ALC mode: (1) peak, 

(2) average, or (3) out. Reissuance of the same command will 
not alter the operation of the camera unless a new mode is 
ordered , 

6.3.1. 6 F ocus . Two commands are required, one to focus the 
camera lens closer and the other to focus farther. The control 
will be via a single, return- to- neutral, lever type switch. 

The command will be encoded and multiplexed with any other 
simultaneously issued commands and executed at the camera sub- 
sequent to decoding. 

6. 3. 1.7 Iris . Two commands are required to open or close the 
iris. Paragraph 6.2. 1.6 is otherwise operative. 

6.3.1. 8 Zoom . Two variable rate commands are required, one 
to shorten and the other to lengthen the lens focal length. 

Coding for a minimiom of 5 rates is required and activation 
via a joystick control is preferred. 

6. 3. 1.9 Azimuth and Elevation . A single joystick control 
will be employed to effect variable rate positioning of pan/ 
tilt. The amount of joystick deflection, horizontally and 
vertically will generate information to be encoded and establish 
the rate of adjustment. The information will be decoded at 
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the camera location and fed to the associated pan/tilt unit 
for execution. 


6.3.2 Synchronization . The master sync generator is located 
in the control unit. The composite synchronization info 3 :mation 
horizontal and vertical, will be compatible with the require*- 
ments of Paragraph 3.3.1. The sync generator output will be 
time division multiplexed with the command information, with 
command intervals limited to normal active video time, and 
routed to each camera via a 75 ohm coaxial line. 

6.3.3. Levels . The sync and command information will be 
combined to provide a normal amplitude composite signal of 
140 IRE units. The sync amplitude will have the same- 40 units 
as for the normal video lines (Paragraph 3. 3. 2.4) with the 
command information contained in the usual 100 units normally 
containing video. 

6.4 Environmental ■ Paragraph 5.5 shall apply. 
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PROCESSOR 


7.1 Genaral . The Processor is the functional segment of the 
TV System that compensates for loss in video lines, switches 
and routes signals, provides controllable levels of gamma 
correction, and provides buffer amplification of the video 
signals for distribution to other locations. Together with 
the companion Control Unit it provides all of the electrical 
functions not contained within the cameras and monitors, 

7 - 2 Physical Requirements 

7.2.1 Mechanical . The Processor will consist of an electronics 
box with connectors for power feed and incoming control/command 
and video signals, and outgoing video signals. The box will 

be nominally rectangular in cross-section and have a volume 
of 250 cubic inches, or less, in a form factor such as 
6-by-8-by-5.2 inches. The weight of the box shall not exceed 
5 pounds, 

7.2.2 Electrical . Normal operation of the Processor will be 
obtained with a 28 volt, +10 percent, power source. Power 
consumption will not exceed 6 watts . 

7 . 3 Functional Requirements 

7,3.1 Line Equalization , Termination of each video line 
(signal) at the processor input shall be provided. Buffer 
amplification and signal equalisation shall be incorporated tp 
normalize the signal amplitude and compensate for any frequency 
dependent roll-off. 
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7,3*2 Switching . Switching of any video line shall be accom^ 
plished in response to a select signal fed from the Control 
Unit. Switching capability shall permit routing of each video 
signal to either monitor/ to an associated tape recorder/ to 
any operational transmitters/ or any undefined equipment 
segment requiring video information. Interruption and re-routing 
of a video signal shall take place during the vertical blanking 
interval . 


7.3.3 Gamma Correction , The transfer characteristic (gamma) 
of the video amplifier shall be adjustable in response to 
operator initiated adjustments. The correction circuitry shall 
also function to maintain constant amplitude for a video signal 
extending from black- to-peak white, 

7.3.4 Distribution Amplifiers . Buffer amplifiers shall be 
included in the Processor/ for each output video line. These 
amplifiers shall provide 75 ohms sending end impedances for 
each output signal to be distributed external to the Processor, 
Each amplifier shall be designed so that a short on one, or 
more, of the lines shall not affect the remaining amplifiers. 

7.4 Performance . 

7.4.1 Frequency Response. The frequency response from a camera 
output (input to the camera coax line) to the output of the 
processor shall be flat within j;;0 . 5 dB to 3.5 MHz and +1.0 dB 

to 5 MHz. Measurements shall normally be made with the gamma 
control set to unity. 

7.4.2 Waveform Distortion . Waveform testing and bar (half line 
and half field) shall be used to establish waveform response 
from the camera output to the Processor output. Measurements 
with a 2T pulse shall result in an amplitude difference no larger 
than 1 percent of the half line pulse. Distortion of the 


V-19 



half line bar shall similarly not exceed 1%, overshoot or under- 
shoot^ of nominal amplitude. 

Distortion of the half field bar shall be no greater than 2 
percent. That is flatness shall be adequate to maintain 
amplitude at leading or trailing edge of the bar to within 
2 percent of the center-of-bar value, 

7.4.3 Gain , The nominal low frequency gain of the video 
channel shall be unity, +0.5 dB, as measured from the camera 
output to the Processor output. This response shall include 

the coax cable, line equal! zer^ gamma, and distribution amplifier 
elements of the channel. Measurements shall be made with a 
composite signal containing a full black- to- white transition. 

Gain shall be maintained for any value of gamma from unity to 
the lower limit. 

7.4.4 Signal-to-Noise Patio . The signal-to-noise ratio of the 
video channel (camera output to Processor output) shall be no 
less than 50 dB, peak-to-peak signal- to-rms noise. Gamma 
shall be set to unity for this measurement. 
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APPENDIX A 


SIMULATOR MECHANICAL $KETCHES 
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sr^u'T 


UF TO 6 


± . 00 $ 


DIMENSIONS AND TOLERANCES 
PER MIL-STD 8 


* .010 


SIZE 

B 


CODE lOF.NT NO. 

49671 


SK'?^ 73 i-s/ 


OSGN ACTIVITY AHPO DATE 

/7j '< I' Ay T» 




AROVE Z« 


USED ON 


NEXT ASSY 


RCA COMMODITY CODE 


ANCUUR DIVENSIDNS ± 1/2* 


WEIGHT 


SHEET t OF ! 


[scale 


FIRST APPLICATION 


MATERIAL: SEE TABLE 


o 

fiL.lAr^ Ai~Lor i0 6^~TG 
/.SO ^ o.s-oy ,iis~ Zo/o7^,9 


1 - 


SKETCH 










































SPECIFICATION TABLE 


REVISIONS 


MATERIAL 


FINISH 


SPECIFICATION 


DESCRIPTION 


APPROVED 


U€u caiL _ ihiieiT 
woa»c 70^0 0 1. Jr 


_'zo7o'Li 

MASA conif^LlAFjT 


5“. /2 £ A/OM 
SE£ M 6 TS I 


SO / Of^L'/ 
SQ'L 0/Vi-V 


lAjoTCS 




UNLESS OTHERWISE SPECIFIED 


THO DATA TO BE INTERPRETED USING 


umtss oiHtRwSE SPtaFito 


CONTRACT NO. 

SHOP ORDER HO. 

DRAWN BY DATE 

■t" oi.iin7i: 


RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

ASTRO-ELECTRONICS DIVISION. PRINCETON.RJ., PLANT 


SECURITY CLASSIFICATION 


DHWtHSlOllS ARE IN INCHES AND 
INCIUDE THICKNESS OF PtATiNC 
TOttRANCIS ON: 


HNDBK H28 AND MIL-STD-9 


THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF 125/ PER 
MIL-STD-IO V 


DIMENSIONS AND TOLERANCES 
PER MlL-STD-8 


AFOVE 
t tn 71 


O’jnN ACTIVIIY APPD 


COOL lOFNT NO. 


DATE 


ANDVE 74 


49671 


USED ON 


RCA COMMODITY CODE 


FIRST APPLICATION 


ISHEET I 


SCALE 


WEIGHT 


MATERIAL: SEE TABLE 











































g^ 2 'r>is 



SPECIFICATION 


iQzai 


' -00 2. 

,SoG 


.0 4 7 ry.-= 





Mrt-re^ri/Ac ^'TfJ %.ru .soo 

■Z^ e» t o J~1.t — ^ O 


Ty/^ 


REVISIONS 


- s 

^ Q 

8§ 

I® 

3 ® 


SKETCH 


THD DATA TO BE INTERPRETED USING 
HNDBK H28 AND MIL-STD-9 


SECURITY CLASSIFICATION 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF 125/ PER 
MIL-STDIO V 


DIMENSIONS AND TOLERANCES 
PER MIL STD-8 



USED ON 


UNIEST OTHtRWSt $P{Cifl[0 
DIMINSIONS ARE IN INCHES AND 
INCtUPt THICKNESS OF IT.A7INC 



SHOP ORDER NO. 


DRAWN BY DATE 


OSQN AI.7IVITV APPO DATE 


RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

ASTRO-ELECTRONICS DIVISION, PRINCETON, N.J., PLANT 


( Pc 6 iT///^//=r7“ 



ANCUUR DIMENSIONS * 1/2* 


MATERIAL; SEC TABLE 











































FINISH 


MATERIAL 


OESCRIFO'ION 


SHOP ORDER NO. 


lOttRANCtS ON; 


2 I l»Ct 
rrr.rM^is 


CODE (DENT NO. 


49671 


SPECIFICATION TABLE 


SPECIFICATION 




REVISIONS 


EZII 


Mfjr’L . 


A/yco/^ 


SKETCH 


APPROVED 


THD DATA TO BE INTERPRETED USING 
HND8K H28 AND MIL-STD-9 


SECURITY CLASSIFICATION 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF us/ PER 
MIL-STD-10 V 


UNLESS OTKERWISE SPEOFlEO 

Dimensions are in inches and 

INCLUDE THICNNtSS OF PLATING 


CONTRACT NO. . , 


RADIO CORPORATION OF AMERICA 

New YORK , N.Y. 

ASTRO-eLCCTRONICS DIVISION. RRINCETON.N. J., PUNT 


fPui Y^/ r-e c 


UP TO 6 


DRAWN BY DATE 


DIMENSIONS AND TOLERANCES 
PER MIL-STD-8 


± .010 


ABOVE 74 


* .015 


NEXT ASSY 


USED ON 


RCA COMMODITY CODE 


ANGULAR DIMENSIONS ± 1/2* 


FIRST APPLICATION 


SCALE 


Iweight 


SHECT (oP’f 


I N * 

DlSTR 


MATERIAL; SEE TAOIE 


AtO 739' 













































SPECIFICATION TABLE 


REVISIONS 


APPROVED 


FINISH 


SPECIFICATION 


DESCRIPTION 




UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF 125/ PER 
MIL-STD-10 V 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCIUDE thickness of PIAIING 
TOlERANCtS ON 

B*'. C ?l .»Lt J BLA..I 

aiWtHBOs; CtCIMAtS CEOMAi; 


THO DATA TO BE INTERPRETED USING 
HNDBK H28 AND M'L-STD-9 


CONTRACT NO. 

SHOP ORDER NO. 

DRAWN BY oi 


RADIO CORPORATION OF AMERICA 

NEW YORK.N.V. 


SECURITY CLASSIFICATION 


ASTRO-ELECTRONICS DIVISION, PRINCETON. W.J., PLANT 


DIMENSIONS AND TOLERANCES 
PERMIL-STD-8 


NEXT ASSY 


ANGULAR DIMENSIONS ± t/2 


RCA COMMODITY CODE 


FIRST APPLICATION 


MATERIAL; SEE TABLE 


SIZE 

B 

CODE lOENT NO. 

49671 


SCALE 


IwEIGHT 

SHEET lOp / 
















































! SHEET 


IL~I ^1717€LZ3XS • 


SPECIFICATION TABLE 


DASH 

NO. 


REVISIONS 


FINISH 


SPECIFICATION 


DESCRIPTION 


MATERIAL 


APPROVED 


- f 25/6 C 


AL ^LY 2024- TA- 6Af? x 5.000 DIA 


/7l£DIU/rs hard (fcOA) 


207,103 / 

SEE NOTE% hS . 


SToct: DIA 


mn. CLEf^N>Up. 


No7tS 

/. PREPARE iu0rTAAt]B) (mrt. per 3. - 5 . 2 .. 

2! pRBfP^RE SOBSTRACTE PER Cp£C, Pa^A. 3.^.-2. /. 

3 . BOMO PER SPEC, PAPA, 3.i- S.S, OSims- Pe/Oj£R, i APflEStVE,, NOTED TPERE/N 


SKETCH 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF 125/ PER 
MIL-STD-10 V 


UHUSS OTHtRwisi snofrto 

DMCNStONS ARE IN INCHES AND 
INCIUOE TMICANtSS Of RlAflNC 


CONTRACT NO. 
NAS \A'Li»(o 


SECURITY CLASSIFICATION 


RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

ASTRO-ELECTRONICS DIVISION. PRINCETON, N.J.. PLANT 


THD DATA TO BE INTERPRETED USING 
HND8K H28 AND MIL-STD-9 


SMCP ORDER NO. 
^PCfiOOQ 


TOlfRANCtS ON: 


DV?W£ 
LKOToVi EMO 


UP 10 6 


DIMENSIONS AND TOLERANCES 
PER MIL-STD-8 


ABOVE 
' »0 .'A 


± 010 


SIZE 

B 


CODE IDfNT NO. 

49671 


SK2273446 


ABOVE 7 A 


* .OtS 


NEXT ASSY 


USED ON 


RCA COMMODITY CODE 


ANGULAR CIRENSlONS * V2 


Re* 

OlTIt 


SCALE 


WEIGHT ■ — 


FIRST APPLICATION 


MATERIAL; SEE TABLE 


DA^t 

















































SPECIFICATION TABLE 


REVISIONS 


DESCRIPTION 


APPROVED 


FINISH 


SPECIFICATION 


MATERIAL 


URETNAHE ( 6oA) 


/H(jizy-4o 
-33 THD 
»25 W.x.OfcZ 
0£EP kSYWAi 


-STOCK 01 A, 

^MN Clean-up. 


NOTES 


(Ui^CTHANE) AVLTL. PER SPEC , FARA. 3,^.2. 
prepare substrate per SPECj PARA- 3.^.2./. 

BONO FBR SPEC, 3./. 3.3, UStHQ PeiMER 


J ADHESIVE, A/OT£D WERE IN. 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF 125/ PER 
MIL-STDIO V 


UNLESS OTMERWU SPtDFiCO 

Dimensions are n incnes and 
IN auOt EHICNNESS OF PUTIN3 


CONTRACT NO. 

NAS |4Zfo6> 


THD DATA TO BE INTERPRETED USING 
HNOBK H28 AND MIL-STD-9 


RADIO CORPC NATION OF AMERICA 

NEV N)RK,N.Y. 

PLANT 


SECURITY CLASSIFICATION 


[astro- ELECTRONICS OIVISION, PRINCETON, N.J, 


SHOP ORDER NO. 


lOtENUNCES ON: 


DECiMHS 


[nfciwMS 


DIMENSIONS AND TOLERANCES 
PER MIL-STD 8 


NBOin }« 


NEXT ASSY 


HhCUlAN dimensions * 1/2 


RCA COMMODITY CODE 


FIRST APPLICATION 


MATERIAL: SEE TABLE 


SIZE 

B 

CODE lOFNT NO. 

49671 1 

|SK2273447 : 

Uf 

SCALE 

■ — 

IwEIGHT 


IsHtrr 1 or » I 

KfJi 

Dfsrt 























































WMMSim 


, PA^/ A/P. 















DASH 

1 SPECIFICATION TABLE 

NO. 

1 MATERIAL 

1 

FINISH 



St/U:STL 

Z,CD i a 92^1 -y Q 


•f- -R€Qr^. 


THD DATA TO BE INTERPRETED USING 
HNDBK H28 AND MIL STD-9 

SECURITY CLASSIFICATION 

UNLESS OTHERWISE SPECIFIED 
THE SURF, FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF JJ5/ PER 
MILSTD-10 V 

DIMENSIONS AND TOLERANCES 
PER MIL-STD-8 

S KS 






NEXT ASSY U.'!ED ON 


RCA COMMODITY CODE 


FIRST APPLICATION 





cai 


REVISIONS 


DESCniPTION 


SKETCH 



usiESS oTHmwist sptcmio 

CUMENStOMS Alt IN INCHtS AND 
IHttUOt TMiCi'Nt'IS Of fUTINC 


TOltlANCfS ON: 


Z 3 

ri' V*!*; I: 'Ciw>:' 


* eio 


« ot& 


ANCUlAtCiVtNSIONS S 1/** 


MATERIAL; SEE TABLE 


CONTRACT NO. 

(o 

RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

ASTRO- ELECTRONICS DIVISION. PRINCETON.N.J., PLANT 

oo o 


0(».\v>N 8T DATE 

T>i iAyf~ 



DbUN ACTIVIIT APPO DATE 

r. srrif-^ 



CODE lUl NT NO. 

49671 





1 or/ 












































£"^ 2 > 2T2r'^S 


SPECIFICATION 


REVISIONS 


DESCRIPTION 






V J36- 





o ODO 



THD DATA TO BE INTERPRETED USING 
HN08K H28 AND MlL-STD-9 


SECURITY CLASSIFICATION 



RCA COMMODITY CODE 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF 125/ PER 
MIL-STD-10 V 


DIMENSIONS AND TOLERANCES 
PER MIL-STD-8 


NEXT ASSY I USED ON 


FIRST APPLICATION 


UNLESS OTHENVUSE SItOFItO 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF FLAUN6 


ABOVE 7« 


ANGUUR DIMENSIONS t I/?* 


MATERIAL: SEE TABLE 


CONTRACT NO. 


SHOP ORDER NO. 

O 


± DOS BY DATE 

■ r- 

— : use, N activity akpd date 


§ & 


SKETCH 


RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

ASTRO- ELECTRONICS DIVISION, PRINCETON.N.J., PLANT 




SIZE CODE IDF.NT HO. ^ * 

B 49671 


SCALE ^ AflGHT 


SHEET lOf^ / 

















































CA241»J <4^711 y«M 









































PARTS LIST 




RCA CORPORATION I NLW YORK. NY 


LIST TITLE: 


ROTATION DRIVE 


ASTRO-ELECTRONICS DIVISION, PRINCETON, NJ 


PRCFARF.D BY DATE 

lO i>C. 74 . 


CHECKED BY DATE 


DESCRIPTION 




FaTfln 


DESIGN ACTIVI 


REVISIONS 



APPROVED 


PLSK 2^0244-9 


CODE JDENT NO. 

49671 


CONTRACT NO. 


SHEET 1 

OF Z SHEETS 


NAS 9-1^266 


DESCRIPTION 


APPROVED 



UNITS or MEASURE (UM) 

QUANTITIES 

SYMBOL 

A — Inches H — Barrels T — Each 
B — Feet J — Pounds 

C — Yards L — Pair 

D — Ounces M — Set 
E — Pints N — Kit 

F — Quarts P— Roll 
G — Gallons R — Box, Case 

X — Applicable 
document 

0 — For ref only 

U — Govt or customer * — Vendor item. See specification or 
furnished source control drawing. 

K — Govt or customer 
furnished and 
installed 























Astro Electronics 


Next Highef As^mbly No. 

Shop Order 

Comrect ty* 































an 





-,^7S^//9 THeo 

Fi T Fo/S 

/^£tM.-Z7.&&C>/0~ /O 


SKETCH 


THD DATA TO BE INTERPRETED USING 
HNDBK H28 AND MIL-STD-9 


SECURITY CLASSIFICATION 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF i?5/ PER 
MILSTDIO V 


unitss oTHERwist sPtorito CONTRACT NO. 

CWEMIOW ARt IN INCHES AND 
mClUOE THICKNESS Of PUTIHC 


TOIERANCES OH: 


J 

r.lCiM*!': 


SHOP ORDER NO. 




t/E I COOEIOfNTNO. 



RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

ASTRO-ELCCTRONICS DIVISION. PRINCE TON. N.J., PLANT 




B 49671 SK 2273443 































































/ 


i 



SPECIFICATION TABLE 


REVISIONS 


MATERIAL 


FINISH 


SPECIFICATION 


DESCRIPTION 


APPROVED 


SLlp FtT" (^ITU AjO/T». P /Av (f&n) 57VAfn 

7c soee, 

^' 2 . H6L£S 70 ® 

o^lfAJTA I /OKJ W/TU 

^€sp€CT to C 5 «r Hol£S plGE) 


. ZI 9 ,TYP- 
2 FLATS 5 
^ 0 ° APACT 


TWO TUSUj 

V 3> PLACES /TE^VsPVATE 

\ Teortv (-i/Tms 


cTCo 0\A. Tv\eo 

■ UOlCS, £Q.. 


p^. D^eiue^e 
/^UB T/qps 


THD DATA TO BE INTERPRETED USING 


UNLESS OTHERWISE SPECIFIED 


SECURITY CLASSIFICATION 


URiESS OTHtnwisE srtcirico 
DUmCNSlONS ME IN INCHES AND 
INrtlinF THICNNESS OF PLATING 


CONTRACT NO. 

NAS 9 -/ 4 2^4 


RADIO corpora. lON OF AMERICA 


HNDBK H28 AND MIL-STO-9 


THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF 125/ PER 
MILSTDIO V 


NEW YORK,N.Y. 


[astro-electronics division. PRINCETON, N.J., PLANT 


SHOP ORDER NO. 


lOUBANCES ON: 

2 HAU 

s: cirimis : 


P6 O^nOCi 


POT. N\OON}TitO(i USTAlU 


DIMENSIONS AND TOLERANCES 
PER MILSTD 8 


ABOVE 


CODE IDFNT NO. 


\\np6o sy^TEMsI 


49671 


NEXT ASSY 


ANGUUN DIMENSIONS ± 1/2 


RCA COMMODITY CODE 


FIRST APPLICATION 


MATERIAL: SEE TABLE 


WEIGHT 


SHEET 








































DASH 

NO. 


MATERIAL 


SPECIFICATION TABLE 


FINISH 


/ j JT^'^StC VfA, TpIOo*^^’ 32 - 


1 '- 1 ‘ 

nm 




a a 

LO. 


= .180 (RSF.) 

- .//6 

DlRecTfO^} OF IViND ^ OPTIONAL. 

E/^DS : ^ GROUND . 

NO. /turns : ^ 

S0Z./O LENGTH : . /9 
LENGTH : . 3/ 

; /2 2 lbs /inch. (REF? 

LOAD @ SOLID LEDGTH : /2, S Z.BS (REF) 


THD DATA TO BE INTERPRETED USING 
HNOBK H28 AND MIL-STO-9 

SECURITY CLASSIFICATION 

UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF »J5/ PER 
MIL-STD-10 V 

DIMENSIONS AND TOLERANCES 
PER MIL STD-8 



^/a 

2-2? 'A C)/0 

V/0£«i 5r?ffMS 

RCA COMMODITY CODE 


NEXT ASSY 

USED ON 

FIRST APPLICATION 






SKETCH 


umus orMtRwiSt sttanio CONTRACT NO 
OVtNSIONS A»t IN INCHES AND A 1 ,1 0 ’iJLL 

iNClUOt nnCKNESS OF PUrisn ^ 


TOURANCrS ON: 


SHOP ORDER NO. 

PEC>oOO 



ANGULAR OlMCNSlONS ± 1/2* 


MATERIAL; SEE TABLE 


RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

ASTWO-ELCCTRONIC5 DIVISION, PRINCETON, H.J., PLANT 


, cc Flip CiTSi; /oaJ , 
F-A^'F^ 2»AfT *S7ABlLI=Z^eR 


SUE CODE IDFNT NO. ^ . _ 

B 49671 SK 2273^57 








































To/>./ <^/9y^ SJO,^^ 3-2_ 


1, '3oiMD '^Acv:: PT^i’^To S’riftPT PT^i ^' 

/\)iTH _ _ -fiPPi.^ PCEs-sro??^ 

(3\/e'2 CN-iTHi£ LENeTTH «?P PAilc: "J 01^»EV2. 
that fAI2^*-''e‘L-«ivl IS KIAiMTAiMfc* K3hjiLC <Tot2i? 




.nC' .^sro P/fi 
■SOO'N^ Fi 

- ~T 

S: 



:5G 


FA^T 

'Z- 

t^fATY: cD/L/ra 3 ^c/fz^£ 

^ ^ roA/ (FAA2 /Jo. <r^ /<3> 2-4- 





s. o KO ^ibrF) 

ccwf ^9^5 3-/^2^ 




-J. 

1/ \ i 




\ 

zr 

T- 

./-?/ 

■n 

■■ 

?;i 

"n 



L ^ 


A 

-1 A ^ ^ 


.:z-C 

^ ^ 




r 

— Z5: 


•^/S(o 


1 

^ 








SPECIFICATION TABLE 


REVISIONS 


SPECIFICATION 


7 -7Ti?2<y 


2-^0 

/.as 





L! L-: 



'/c^^ ^tDT^ TO nr 

PT^s/c:z'ze2.<^^ 7-1 

f3> 




y ^ . 3 / U- 


/■Cf-I- 


2S~/(p -ry'o TH3CI i 


/- 0 £C>'D 


THO DATA TO BE INTERPRETED USING SECURITY CLASSIFICATION 

HNDBK H28 AND MIL-STD-9 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF l?5/ PER 
MILSTOlO V 


UNltSS OTHUmilSt SPEClFlfO 
DIMENSIONS «RC IN INCHES M«D 
iN:umr imciiNtSS Of pift.ng 


rOlfRFNCfS ON: 


CONTRACT NO, 


SKOF ORDER NO. 


SKETCH 


RADIO CORPORATION OF AMERICA 

NEW rO«K, N.Y. 

ASTRO- ELECTRONICS DIVISION, PRINCETON, N.J., PLANT 


A/u J 









































































RCA COMMOOfTY COOC 


riR$T AmiCATION 


\ 
















FOR PARTS LIST SEE PL SK?'Zg>Z4-5D 


MOTES I 

K W^ATEl^ipyL:DASH l£>'<ir ALUM AUGlE C.0C.3*T=» 

ECA 20IQ7<L9-9i5 aO-A-2O0/9 
F(kil5M : CMEfVHCAL TIT.E^TMeuT FOR ALUM AMD 
ALUtYl ALLOYS 

Z. VYOEi<MALiSrllP SHAUL- COUrOS.iV) TO aCY) 2Z * 
3 FE.IOS TO ASSELMiLS PAIUT I T-lrVi I (IY)A«^:< A^L MTG 
HCU-S5^ TriS'IADS. ITEM 2CMAS< ALL MTG 

HCjLEIS C PsEASlsaG) AUO iTCY) S >\ 'TA \T£m 20- 

L-. A'TEsl ASSEM 3 ;UC>A'LlT SEMAiMlMG IT £Y)S 

Ex^SP’ 5 , !i, 7 JO . 

5. MASK Y/lTH .\2 5T0 CHASACTCSSS M 
APPROXIMATE lOCATiOM*A 9 c. 7 I 65 SY 
22gZ450-5Or PES. ITEM-PUSIM^ ITEM 2 
(i. STAKE SETSCREW OF 1 i CM \0 «fE l\ 
after. IMSTALLATlOkI WlTW ITEM Z'S 


CODE 

101 


:yECinCATK)N 


DESCRIPTION 


IDtNI'rviNGNO. 


MATERIALS AND SPECIFICATIONS 


COM WALT IW 


RCJ 1 


HlChlO 


INTtHPRET DIMENSIOrjS AND 
TOtERANClS PER ANSI n4 5 66 


THD DATA TO 01 INTERPnitlO 
USING NOS MoOR H78 AND 
MIL S1D9 


49671 SK2282450 


USED ON 


WEICEH 


fiRST APPllCAlKJN 


" ■ 
























1 <?rv Rt QO PI H DASH NO | 


UNLESS otmehwise sncuiEO 

DIMENSIONS Aid IN INCHES AND 
INCLUDE THCILNISS C* PlAEING 

roiERANCrSON 

BASIC 

OlMlNSlONS 

7PIACI 

DCClMAiS 

3 PLACE 
DECIMALS 

UP TOS 

• 07 

1 010 

6 TO ?4 

i 03 

« 01S 

AOOVt ?4 

4 06 

.. 070 

1 ANf.UI AR D^MI NSiONS 

• Vr 




RCA COMEiOOlEV CODE 











JNM I REVISION 

CORPORATION I NEW YORK. NY i DATE 

ASTRO-ELECTRONICS DIVISION, PRINCETON, N.J 


PLSK2ZSZ450 


LIST TITLE: 


Z AXIS DRIVE 


PREPARED 

BY 

A 

DATE 

IS 

CHECKED 

BY 

DATE 

DESIGN 

nriviTY'*A?w 

I5ate 






CODE I DENT NO. 

49671 


CONTRACT NO. 

NAS 9-1^266 


SHEET 1 

OF ?. SHEETS 


REVISIONS 


LTR 1 

DESCRIPTION 

date! 

approved 


DESCRIPTION 


DATE I APPROVED 























Partj List 
Worksheet 


Astro f:lectronics 







tJext Higher A^vmblv No. 

Shop Order _ ^ooo 

Contract _ A0* V ? / A/ ^ g. 




Project Yl 0€^ 

Prepared by 

Checked by 



























































illGINAIj PAGE IS 
OF POOR QUALITY 


foldou5_P4^ ^ 


JklUl 114.71k 


3«7« 



PfVISIONS 


MSCRIPTION 


0<f»c 

Of 


f LO<^^ 


56T» t-c 


60 6/-T4. 

Her^ 


lOCHTirYING NO. 


QTY RCOO HR DASH NO. 


MATCRtALS AND SPECIFICATIONS 


UNLESS OTHERWISE SPEWlEO 
IMMtNSIONS ARE IN INCHES AND 
•NClUDC TMICANESS 0» PLATING 


ilG/1 


UNLESS OTHERWISE SPtCIElED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
►yPER ANSI STD 646.1 — 1962 


TOLERANCES ON 


ROTATJC/J DR)V£ 

De T/? /us 


3 PLACE 


2 Place 
decimals 


BASK. 

DIMENSIONS 


DECIMALS 


Cj'ECAED 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y14 S 66 


THD DATA TO BE INTERPRETED 
USING NBS HDBX H2B AND 
MIL STD 9 


ABOVE 24 


ANGULAR DIMENSIONS i Vi 


D 49671 


RCA COMMOOirv COOC 


USED ON 


RRST APPLICATION 


ixiwoin; 


DESCHIPTTON 

SPECtnCATON 

src 

NOTE 



NO. 


> Sk 56000 




















DASH 

NO. 




ILflLZZ >1 S 


SPECIFICATION TABLE 


SPECIFICATION 


REVISIONS 


DESCRIPTION 


/)L- 20Z4--T4 6/)^ X 3.00 p//f 




up E ( 60 /^*) 


boa/o-j/^ -Sfct 
/LioT£i / «<• 3 



A/oTfS : 

/. A’yeePAPE 6- -ETM/iNs) /HATL. Pe^ SPec^ PPPA 3. 3.2. 
' PPtPPPE SvtbSTr-AiTG P6C SPEC. , 3.2,Z 


2. PP9PPPE SvtbSTr-AiTG P6P SPEC , p/^/e;^ 3.2, z 

3». GoA>D PER. SPEC, p/)p^ 3» 2.3.3^ U%tNC^ pP;A»e/e. ,T/)D//tS/VE /^‘=»Ttx> XHETe//^ 

</• dRiwl ^ T/^P 4PS"32^ Tm/o hoee^ /^PPR i’Xi e ty 9<C> ° 


SKETCH 


THD DATA TO BE INTERPRETED USING 
HNDBK H28 AND MIL STD 9 


RCA COMMODITY CODE 


SECURITY CLASSIFICATION 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF »?5/ PER 
MILSTD- 10 V 


DIMENSIONS AND TOLERANCES 
PER MIL-STD 8 


ViDfcO 

NEXT ASSY 

USED ON 


FIRST APPLICATION 


OHltSS OTHCHWSt SPtonto 
OIMIIISIOHS ARE IN INCHES AND 

INCIUO! TM’CKNir.S Of PUTINC 


lOElRANCES ON: 


li.v L I 

iMiv r!N<; nr-wHS ricvir 


UP to* 


AIK)Vf 

m ;« 

m 

APOYC 74 

jOQi 


* OIS 


ANCUIAR DIMENSIONS ± l/I* 


MATERIAL; SEE TABLE 


CONTRACT NO. 

NAS9' /4Z6^ 


SHOP ORDER NO. 


DRAWN BY 

t'LCT r* S*uT trc 


DATE 


.N Ai.lIVlTY A* H[> 1 DA*E 

T* 


RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

astro-electronics division, PRINCETON, N.J., PLANT 


DRWE WHEEl- 


Y Axis 


SIZE 

B 


CODE lOFNT NO. 

49671 


SK 2 2 7 3 47/ 


CALE // / | wEIGHT ^ I SHEET / Op / 


AM 73a:La/J6L 


































2LVZL2Z >|S 



SPECIFICATION TABLE 


MATERIAL 


eoi-roM gear G-I8Z (e>4Ty?>2 dp') 


BobToyO Ge/»i? C 32 DP) 


SPECIFICATION 


lEZlI 


REVISIONS 


DESCRIPTION 


APPROVED 




“X 


'Xw 


N o re s : 


p/eEss /wse/?t^ 

DftICL. FOlt SL/Oe 

r»T OAJ 0.2 S’© syyyJpT 


O/eiLu «: T/\f 8-zz, jimo 
HOUEb J f\PPj^O% tr>^f\TBL/ 

9o° /\p/\/eT 


SKETCH 


THD DATA TO BE INTERPRETED USING 
HNOBK H28 AND MIL STD-^ 


SECURITY CLASSIFICATION 



RCA COMMODITY CODE 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF 125/ PER 
MIL STD- 10 V 


DIMENSIONS AND TOLERANCES 
PER MIL STD-8 


VILY.O 


USED ON 


FIRST APPLICATION 


Si 

iM 

1 Toil ranges OA: I 


CONTRACT NO. 


SHOP ORDER HO. 



ABOVt 7« 


ANCUUR OIMtNSiONS ± 1/2 


material; SEC table 


RADIO CORPORATION OF AMERICA 

NEW YORK.N.Y. 

ASTRO-ELECTRONICS DIVISION, PRINCETON, N.O., PLANT 


GEARj no DIF IB D 


Size COOEIOrNTfiO. . . ^ _ 

B 49671 SKZZ73472 


r.Air UnGHT 













































FINISH 


lESSSOuQI 


33 h .75 D/A 5/e> 0 /A 5 A ODED 

i-eFT -S" Hole 


IBiSi^B35!SW3*Wi 


^ o 

ii 

G 5 

e > 


SreCIFICATION TABLE 


A //«•£ 


B" HOLf 


CONTRACT NO 

AJ A i ? -/*/i 66 


RADIO CORPORATION OF AMERICA 
NEW YORK, N Y. 

ASTRO-ELECTRONICS DIVISION, PRINCETON, N.J., PLANT 


SHOR ORDER NO. 


Y AMS DRIVE 

PPORT 3 


2 place 
DECIMALS 


3 PLACE 
DECIMALS 


CODE IDINT NO 

49671. 


SK 2282707 


WfllCHT 


.36 


N 0 T£S : 

/. , ALUM rt/MGLE^ 

/.Z5 X 3.5 X ./its" 

2. Holes /^»tch d Rii-l 

/ A7 / T£^»5 / 


SKETCH 


i/ //OLi&.^3C.2l3) 

/.6Sb CTA-CTK. 


TWO E5ATA TO BE INTERPRETED USING 
MNOBK H2B AND MIL STIT9 


SECURITY CLASSinCATlOH 


AtD -rsf-l S/M 


RCA COMMODITY CODE 


FIRST APPLICATION 


ANGIHAR dimensions - W3 
mmInial 


UNLESS OTHERWISE SPECIFIED 

the surf. Fin of machined 

PARTS SHALL NOT EXCEED A 
MAX READING OF l»/PtR 


UNLESS OTHERWISE SPECITIEO 
DIMENSIONS APE IN INCHES AND 
mauot THICKNESS of PLATINO 


DIMENSIONS AND TOLERANCES 
PER MIL STO » 


toeerances on 


basic 

DIMENSIONS 




















APPENDIX B 


SIMULATOR APPARATUS ELECTRICAL SKETCHES 


6 


5 



STEPPER 

r^OTO R 

trnnslato 

tAODULE 


STEPPER 

MOTOR 

control 

LOG IC 


Fore /AF 

STM leoo 

CSwrCUoil £ui 


•tfi(x«ric - til 1186 Z16 
Msfntiv* Sk Illicit. 


A^‘3 — 'ti 






- Ai-iO- 
Al-«? 


C Airftfal 


■Ai'H 
-Ai-5 
Ai-K 
- A>-1.- 
■tlMt 


motes; • 

1. AUL RES\STORS '/iW, SVo ONLESS > 

OTHJRW^SE S?iC»T\ES) ' 

2. $t-St ARE LEVER T>f PE M»CRO* SWITCHES 

3 . Ml^ ML, M3 are superior EL£CTR\C. 

MOt«*FCOe, MOGPFCOe, MOOL- FCPR 
RESTIV EU'f 

^Jy^^fR.KAL C>CS\GNATI0N^ OfJ Sf,S%$lPARE CAL\BRAT»0N/ 
SPEPB And arc IW IWCRES/Sfic. 
s. Nur^ERlCAiV. \>tS \GNATlOWS ON 5*1 ARf CAUSRAT\C*y 
SPEEIlS AWCi ARC ISCd, 


urftit^ ki 
SHt» 


n» 


fiV/l 




riiBoaoaodi 

aaD 5 anDi]| 


-25 Vdwt 
Pow(t Swt^k/ 
PS -I 


-2S Vbwt 
P • wC K S w f fty 


PS -3 


-HI VOtT 

?S*A- 


+ S Ve„-r 
P»W *8 SuPfly 

ps-s- 


T 6 t-i>--+;CJ. RoTm-Tir"* 
msTot. 

Vl Pcwii Sw»»h 


-Z5 Vo^T 
p»wr« SuTfuy 
























A^«0vt D 


M4* X 


\ STEPPER 

t- 

MOTOR 
■^KNS^LATOR 
^ MODULE 


STEf PER 
Motor 
translator 
module 


STEPPER 

MOTOR 

TRANSLATOR 

module 


M 2 

UP/ Dov/N 
STM 1800 C V 
(SuPtliet tUtTftic) 


ORE / AFT 

TM leoocv 

;«JptaioR Electiic) 


CODE 

IDENT 


IDCNTirYTNQ NO. 


QTY REQO PER DASH NO. 


MATERIALS AND SPECIFICATIONS 


UNLESS OTHFRWM M>TCtH(0 
DtWENSIONS ARE IN INCHtS AND 
INCLUDE THICI<NfSS OF PlATILiG 


UNLESS OTHERWISE SF>tCiriED 
THE SURFACE FINISH OF 
MACHINED PARIS SHALL NOT 
EXCEED A MAXIMUM READING 
»ypIR ANSI STD B46.1 — 1963 


EflS/l 


TOlf RANH SON 


BASIC 

OIMINSIONS 


2 PLACE 
OICIMAlS 


3 PLACE 
DlCiMAtS 


XNTEKCCNNECFiON DIAGRAM 

SI mulator 


INHRPRET DIMENSIONS AND 
TOLERANCfS Ptfl ANSI Y1A.5 66 


THU DATA TO BE INTERPRLUD 
USING NBS HOBK H78 AND 
Mil STD9 


.l< A[. IIVIIY ACI'O 


ANGULAR DIMINSIONS 


D 49671 


RCA COMMODITY CODE: 


NEXT ASSY 


USED ON 


FIRST APPLICATION 





IriiSaKt 


OQDB! 






































SPCCtnCATION 


OeSCRIPTKM 


lOCNTiFYINC NO 


COM 

tOlNT 


QTY RIQO PI R 0«M NO 


MATERIAlS AND SPECIFICATIONS 






LtJMHACT HO 

r;»vsi 14 ZU. 


UNlfSS OfMftnRiSC SPtClMlD 
DIMI NblON'l AR( IN INCHI S AND 
INCUIH tMICKNfSV Of PCAIiNG 


UNICSS OTHfRWSt SFICIHID 
TMI 5URf ACI flNISH W 
NIACHINED PARTS SHALL NOT 
eXCUO A MAXIMUM READING 
^PtR ANSI STO B4&.1 — I9« 


UfcAV^N DAU 

r.c-.. H j&‘T s> it II 


TOltBANCtSON 


SIMULATOR REr-iOTt 

COfiiTKOL feO,^ 


3 PLACE 
OECIWAlS 


BASIC 

DIMENSIONS 


INH RPRET DIMENSIONS AND 

tolerances per ansi V >4 5 66 


mo data to be interpreted 

USING NBS HDBA AND 
Mil STOR 


ABOVE 24 


49671 


SK2282774 


ANGUlARtAMENSiONS . H • 


RCA COMMPOlTV CODE 


scale 


«ICHT 


I IRST APPLICATION 


c 


NOTES : 

1. S3 S4, SS", S7^ Sfl ARE AlCO 
rypt MSPN-zobR v/iTvt Rs buttow 

2 . coNNiEcroR. Pi is cankow t/pe 

D%rn- Z 59 

3 COMM&CToR pz >S cannon TYPE 
V>sr^-2SS 

4. SvJITCI^c'x SHOvJN IM rJORMALLI Cc^SEt 

pasiTjori , i.Anp tehkunalS not osed 

S CA«.LE is HEWLETT PACKACP LOW VOcT^e^r 

COMPyTER CAtLE CAfcuC AtfRo^i IZ FT. 




S I K^^orr 


CO < 











































S V04.TJ 


♦ ( 


f S VOt.Tl 



r 

— 

Us Vo».TS< ^ K.4. 

:|1 . r 

' 1 

1- 

4* 74. \ 

wa •! 

— ' y 













*5 


2eoo 


+ J V*kT^ 


+ $ v*k*r. 


lea* 


fOLD OUT FRABfg ^ 


CX)DE 

IDENT 


IDENTIFYING NO. 


DESCRIPTION 


SPEOnCATKm 


MATERIALS AND SPECIFICATIONS 


CONIIIACI NO. 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARIS SHALL NOT 
EXCEED A MAXIMUM READING 
tynn ANSI STD B46 1 — 1962 


I42tfe> 


KtJ Pei.ti.*/ ttSJwTiA'L- 

life 


SiTHPPER ^\OTOa 

COIlTP'';, logic 


HECXED 


DATE 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y14 5 66 


1HD DATA TO BE INTERPRETED 
USING NBS HDBK H28 AND 
MIL SID 9 


Of SIGN activity APPO. 


SIZE I CODE IDENT NO 


D 49671 


nu-nlsi. SKLieiTM 


FIRST APPLICATION 


SHEET 
































QTY REQO PER DASH NO. | 


UNLESS OTHERWISE SPECIFIFD 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNtSS OF PLATING 

tolerances ON 

BASIC 

OiM£NSION$ 

2 PLACE 
DECIMALS 

3PlAtE 

DECIMALS 

UP TO 6 

t 02 

010 

6 TO 24 

* 03 

i 01^ 

ABOVE 24 

* 06 

. 020 

[ ANGULAft OtMlN'ilQNS 

-'.Y 




RCA COMMODITY CODE 



He 




RT2 J 
1 1 

r- 

r'y 

(cJ 



•+IYP1.TX < ■ 1 kilo, j ^...1 ■ 

j »o»i. IT6 k|^ 

'IT 





QTY REQD PER DASH NO 


1 


c 

-j 

i \^r 

Notes: 


•LDOU? {TIAME / 


•;TNAli page is 




REVISION STATUS 
WHERE MORE THAN 


THD DATA TO BE INTERPRETED USING 
NBS HDBK H28 AND MIL-STD-9 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
125/per ANSI STD B46.1 — 1962 

V 


INTERPRET DIMENSIONS AND 

CES PER ANSI Y14.5-66 


RCA COMMODITY CODE: 


NEXT ASSY 


USED ON 


FIRST APPLICATION 












































Mil 


REVISIONS 


LTR 


DESCRIPTION 


DATE 


APPROVED 



FOt43QUT FRATWJ W 


■ 

■ 







■ 

■ 




• 



■ 

■ 

m 






■ 

■ 

■ 






■ 

■ 

■ 









CODE 

IDENT 

IDENTIFYING NO. 

DESCRIPTION 

SPECIFICATION 

SEE 

NOTE 

NO. 

) PER DASH NO. 


MATERIALS AND SPECIFICATIONS 


SPECIFIED 
1 OF 

^ALL NOT 
READING 
.1 — 1962 

UfJLCSS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 

CONTRACT NO. 

REL 

’ ) CORPORATION I NEW YORK, NY 

. u ' 'L- » S.OA*\C s PLANT 

TOLERANCES ON; 

DRAWN BY DATE 

n Hoi \T n-is 

STcr?_'i\ iiOTOR COM'fKOL 

LC -lc- : LA': :;OT /V | 

BASIC 

DIMENSIONS 

2 PLACE 
DECIMALS 

3 PLACE 
DECIMALS 

UP TO 6 

± .0? 

1 

± .010 

CHECKED BY DATE 

ABOVE 
6 lo 24 

nr 

o 

u> 

± .015 

SEDON 

DESIGN ACTIVITY APPD DATE 

SIZE 

B 

CODE IDENT NO. 

49671 

Qk' 

ABOVE 24 

± -06| 

± .020 

ANGULAR DIMENSIONS ± V," 


ION 

MATERIAL: SEE TABLE 


SCALE WEIGHT SHEET 1 OF | 




































APPENDIX C 


BREADBOARD TV SYSTEM DOCUMENTATION 




/ 





















CODE 

IDENT 


IDENTIFYING NO. 


DESCRIFT^ION 


SPECIFICATION 


SEE 

NOTE 

NO. 


QTY REQO PER DASH NO. 


MATERIALS AND SPECIFICATIONS 


REL 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^PER ANSI STD B46.1 — 1962 


UNLESS OTHERWISE SPTCIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS Of PLATING 


tCA COKfOIAtlON I N(W fO*K. N* 


0 M.^. fUtWT 


VIDEO SYSTEM RACK 
LAYO UT 


SIZE CODE IDENT NO. 


c 49671 SK228^73'f 


DRAWN DATE 

HUBIT 


TOLERANCES ON: 


BASIC 

DIMENSIONS 


2 PLACE 
DECIMALS 


3 PLACE 
DECIMALS 


UP TO 6 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y14.5-66 


THD DATA TO BE INTERPRETED 
USING NBS HOBK H28 AND 
MIL-STD9 


ABOVE 24 


DESIGN ACTIVITY APPD. 




ANGULAR DIMENSIONS * 1/2 


RCA COMMODITY CODE; 


next ASSY 


USED ON 


FIRST application 


SCALE 


WEIGHT 


SHEET 1 OF 


CHECKED 


DATE 


..ORIGINAL PAGE IS 
OF POOR QUALITY 


APPROVED 


REVISIONS 

DESCRIPTION 


ZONE LTR 









































8 


6 


5 


r»W(t TMP<*T 





f>^OMOCH«pr>1C 
TV. C«i>l|t« 
MTI- »f 


T-.M CAnliA 
MTi.»r 


S) nviCATPl^ 
tt«CTR>l>lCS 
SK. tM 






K »«» sn- 

^ c:; 




A-if 

.*r n '*>*•! 

mj— - 


KAMVf 


Motes 

I. VIDEO SELECT SVJITCH ON MTL-55 C/\h>EtiA 
MUST se IN NON- CO nPDS ITP ?O$lTl0N/ 

2 T0 ll0vJ\NG E'iTERMftL 5 »<tWAls Most \5E. 

Sopplieo; dk'vt. vert drive. Composite 
ELANKINC7, composite stmt . all Si6^nals 

MOST MEET RSno SPESS- ^^UGT\ 

is 

TOLDOUT EBAilS I 


• CA 24^1- 


|84« 




























s* 


CamMLa twiH/u 


owm « 

*t:rK\K 


1«*« 

^ 

— 2 j — .1 

^1**. i”. I*-: 


a 


XXlLDOig^FEAMB 


QTY RCQO PtR OASM NO 



UNLESS otherwise S«C!FiED 
the surf. fin. Of MACHINED 
PARTS SHALL NOT EiCEED A 
MAX READING Of ^PER 

USAS -B4«l 1962 


DIMENSIONS AND TOLERANCES 
PER USAS VUSM 


unless otherwise SPECIflEO 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


BASIC 2 PLACE I 3 PLACE 
DIMENSIONS decimals DECIMALS CHECKED 


materials ano specifications 


e«cii 


THD DATA TO BE INTERPRETED 
i/SINC HNDBK H28 AND 
MIL STD 9 


NEXT ASSY I USED ON 


FIRST application 



A IV.. : I , . . V .. V... 1 Oi«i-.>ihA, *•/, ff.T. 


VIDEO SYSTEM 
EOUIPMENT TNTfRCONMEaiOM 


RCA COMMOOTTY CODE: 


Si2E 

COOL DENT NO. 


D 

49671 







































N. 



-TI-IW 

-7j-n 

-TWFi- 

7VW 


Thrt. 


Vi»c« ?Recess*lk 
CA(-«ttA X. 

MJ- 


^fLECT 

SK 


MASn^ &Ai»J 
SK^^h6^^S 


REAVk VIE W - 

Norrs 

1. CONNECT^oaJ^ to T\\ 

TW-A; GROJ»JD 

-\l.S \lO\JTi 
3‘\\-C i* U.S s/OLTi 


UNLESS OTHERWISE SPECII 
THE SUKT. fin. of MACHI 
PARTS SHALL NOT EJCEE 
MAX READING OF ‘2VPER 


DIMENSIONS AND TOLERAN 
PER USAS Tt4S-66 


THO DATA TO BE INTERPRE 
USING HNDBK H28 AND 
MILSTD9 


USED I 


FIRST APPLICATION 


0 

0 


0 ^ 

ll^L 

0 i 


FOJLDOig^fRAMB I 





REVISIONS 


DESCRIPTION 


DATE APPROVED 


© e 

0 

— ® G 

© © 

© ^ 

© @ 

^ 0 - 

@ 0 

® G 

0 G*- 

© © 

© 


vi»co ?Rocess*|, 

t. 

mi*5ST>8’1 


_J4-D— © © 

® 0 

© © 

€> © 

© ® 

7E-K- ^r© © 

© © 

•31 -lb —V 

(K (y) 

■OlVC— 

0 

® © 

0— ^ 

0 © 

0 0 

© ® — 

® © 

® © — 

ViDCo T^tx:fSS«l 

C»»r»\?tA I 

sm c? 


34-T - - Q J n C-onPci.Tf 
*y VjV Sv«w<Ai#v& X> 


■31- A ■ 

-T3-W 


) J-J2 * Cor-if OS i-rt 
8l-AMKi)0&‘ 

CAMCSA I 
\ J5 V IPCO 


-74-6- 


-3V3-»— 


-tf 



CAnt&A I 
ViO(» O^rr 


yi CAr^ttA z. 
vivto X»» 


•jg wAtnCKA Z. 

Vtoc* OwT 


3^ HoStl OCivr 


3>0 M«KiX Dftivf 


PowCt 

3. A/ 


fOLD OUT FRAMP; 




QTY REQO PER DASH NO. 


IDENTIFYING NO. 


DESCRIPTION 


SPECIFICATIOtl 


UNLESS otherwise SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS SHALL NOT EXCEED A 
MAX READING OF ^PER 


DIMENSIONS AND TOLERANCES 
PER USAS YI4 5-66 


THO DATA TO BE INTERPRETED 
USING HNOBK H28 AND 
MILSTD9 


FIRST APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


MATERIALS AND SPECIFICATIONS 




TOLERANCES ON. 


BASIC 

ilMENSIOr 


UP TO 6 


««ovc 
6 TO 24 



CONTRACT NO 



J 

DRAWN 

OAIE 

G. HvJ2,\T 

S'^o-ir 

CHECKED 

DATE 


KA COtFOaAnOH I WW TOM. NT 


1MTERC0NN£CT\0N 

DiA&RAt^'i - VI bEO PSLOC.ESS0R 


ABOVE 24 


ANGULAR DIMENSIONS it Vi* 


RCA COMMODITY CODE: 


DESIGN activity APPD. DATE SI2E CODE IDENT NO ^ 

>5 v4rJIU s^iooS’ ^ 


C 79671 5K 22 82 770 





































F»RST V*E 


KC«579i/9U 1100 







flSIH^II 













J n*o 


4 VIDEO Ow^ 
To srC(.«Au SP*tC.*ri 


Vioeo AMD\.liriCK 


lN«lt 


CAntt<^ X. ViOl* ••▼■ , 
«» t>r<.>*k cm 


CJ , 
11041/ 


ii-/ 

ii« 


«JOTC5’ 

I OTMe«l*^l«C SPfCl^'EO 

ALL eE^lSTO* WALUC« A*r IVOMLAJ 
• all CAt'ACiTOlt VALUC» C »*J M|CC£>^AKAr>S 
{.TCBMiliML »*-H>W4J Ak.'g ^0« »{=tCT-.Ct 0»4LT’i 

AWB 4E( NOr WfCEJl ABitf ^Tikt^ttO p*j con^e*4tur» 

• /ktJe/ot. 

Xft DElkCTtS that POITIOV OP CttCviT 
MoT Wtr •»> TMIt AfPLKATi®*/ 


CST Pul5E AMPCiEiEK 




RADIO CORPORATION OF AVF.RiOA 


COMMODITY CODE 


COMPOSITE DIc-AV^JNiG 
COMPOKIEMT POAPPi^ SCHrM 
maste;? csAiKi amplifier 


3 PLACE 


DECIMALS 


CODE IDENT N! 


KeZ8823S 


496711 D 


FIRST MADE FOR 




|cro' 

II 



il 



1 ' 1 



;04 

lOK 

1 

rftS 



















RCA 2419 3 (4 71) 


7074 


3 


i 











































CODE 

IDENT 

IE 

QTY REQD PER DASH NO. 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^PER ANSI STD B46.1 — 1962 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI V14.5 66 


THD DATA TO BE INTERPRETED 
USING NBS HDBK H28 AND 
MIL-STD9 


NEXT ASSY 


USED ON 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


1 TOLERANCES ON | 

BASIC 

DIMENSIONS 

2 PLACE 
DECIMALS 

3 PLACE 

decimals 

UP TO 6 

± .02 


010 

AhO»r 

6 TO 24 

* .03 

i 015 

ABOVE 24 

A 06 

020 


ANGULAR DIMENSIONS - 


RCA COMMODITY CODE: 


FIRST APPLICATION 









3 


2 


1 




REVISIONS 


DESCRIPTION 


DATE I APPROVED 


DESCRIPTION 


CODE 

IDENT 


IDENTIFYING NO. 


SPECIFICATION 


SEE 

NOTE 

NO. 


QTY REQD PER DASH NO. 


MATERIALS AND SPECIFICATIONS 


UNLESS OTHERWISE SPECIFIED 
I THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^PER ANSI STD B46.1 — 1962 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


TOLERANCES ON: 


ASSET^BlY 
G-AMMA SELECT 


2 PLACE 
DECIMALS 


BASIC 

DIMENSIONS 


3 PLACE 

decimals 


CHECKED 


- 010 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSi YU.S eS 


.015 


THD DATA TO BE INTERPRETED 
USING NBS HDBK H28 AND 
MIL-S'lD-9 


ABOVE 24 


i .020 


SIZE 

c 


CODE IDENT NO 

49671 


t~Z?8Z71l 


DESIGN ACTIVITY APPD. 




ANGULAR DIMENSIONS * “ 


RCA COMMODITY CODE: 


NEXT ASSY 


USED ON 


SCALE 


WEIGHT 


FIRST APPLICATION 




>CA COtPOt ATION NfW VOi«. NT 
nAKT 












































8 


6 











TOLtRAfiCES ON 


2 P! ACE 
DECIMALS 


BASIC 

DIMENSIONS 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI VI* 5 66 


ABOVE 2* 


ANGULAR DIMENSIONS 


FIRST APPLICATION 


SREoriCAITON 


0CSCR1PTX3N 


CODE 

lOENT 


lOCNTlFYINC NO. 


MATERIALS AND SPECIFICATIONS 


UNLESS OTHERWISE SPECIFIID 

Dimensions are in inches and 

INCLUDE THICKNESS Of PIAIINC 


■CONTRACT NO. 

! • .n i 4 Zfcfc 

DRAWN 

“i H u6l \ 
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